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(54) VARrABLE DELAY CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an output signal 
having delay against an input signal by weighting and 
integrating intermediate signals applied to input and 
overlapping them and obtaining a combined signal. 
SOLUTION: A primary circuit D1 having prescribed delay 
receives the input signal eO and outputs the two intermediate 
signals mO and m1. The signals mO and ml have a 
prescribed delay fixed between them. The signals mO and m1 
are applied to the inputs X and Y of a connection circuit and 
the combined signal is outputted. Control input CD receives a 
command K (namely, the function of delay instruction CN) 
showing the weight coefficient of combination executed by 
the connection circuit C. The combination signal FK is applied 
to the input of a shaping circuit F and an output signal SK is 
outputted. Inference is executed based on the standardized 
value of a related signal and the weight coefficients allocated 
to the signals mO and ml are set to be a value K and a value 
1-K (K is 0-1). The circuit C is designed to obtain prescribed 
combination through the use of integration against time 
required for obtaining the prescribed value. 




LEGAL STATUS 

[Date of request for examination] 04.09.1998 

[Date of sending the examiner's decision of 07.08.2001 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3470946 

[Date of registration] 1 2.09.2003 

[Number of appeal against examiner's decision of 2001-19807 
rejection] 

[Date of requesting appeal against examiner's 05.1 1 .2001 
decision of rejection] 



1/2 



2004/06/01 11:05 



searching PAJ 

[Date of extinction of right] 



http://wwwl9.ipdl.jpo.go.jp/PAl/result/detail/main/wAAA2_aa... 



Copyright (C); 1998.2003 Japan Patent Office 



2/2 



2004/06/01 11:05 



(19)H*H^fFff (J P) (12) ^ ^ 1^ ^ (A) 



1^11^11-168364 

(43)^HH SFfigll^(19^)6^220 



(51) Intel.' mm^ F I 

H 0 3 K 5/13 H 0 3 K 5/13 

H0 3H 11/26 HO 3H 11/26 B 



m »««WS7 OL 15 M) 



(2i)taH#^ 


!^H¥10-251206 


(TDffllSA 


591095720 










(22)ms0 


^P^£10^(1998)9^4H 












SGS-THOMSON MICROEL 




^ 9 7 110 2 2 




ECTRONICS SOCIETE A 


(32)ffi5feB 






NONYME 




7^>X (FR) 




77>;^H 94250 ^^^r>y^^^ 








-a.?!fUX- 7 






(72)%?g# 










7^>XH 38360 v'jL Ua. 














(74) A 





(54) mm(D^m] wmeiiiss 



(57) 

mm] -smmm\B\^. 

§^i^^-JUtJSSf^I51S§4jJ;0'3tm[ilSg?:ffi;?.. 




1 

-cmm^^v^} i.Mri^miri> mtsin-^^m^-r i>mm 
€>i[5iii§-c$,o-c. m 1 is.i:v'm2<D'pmm^(Dmicm 

3 n . ±15 3 * > 7 i tj: 

||2©*S>^-;Ui4{ix.. 20 
±f2ii5i[HlS§©g^i^ ^ - Jl/*5jK«[HlS§fc ct (y9t«lHl!?g 

5tm[HilfS©±ie^0 ^^*S*i±ie4'FBim-^tc cfc -^trrS 

[ m>m 2 ] ^-^liisgT!)^ 2 r)(D^rm^(D ^ ^ i u so 

3!»Slt:feLi i t . ±ie-^©S^5!)5$S^ft-^fC J; oT^ 

$nsjg^B#rBU*3 tciB$s©iS52i5i 
[ f«3R3i 3 ] ±imPfinmm-^m^(D^xjjim-^ 

*^$iJtJ^^©Mi[-r* K) > 2 o©fij?^{^©^tf^5-S 

<o . ±is&-^ri^i-ju©Sfm • ^a[3gs©oj^JSK 

* i -5 ct ^ tclijia] 5 t ^ •Sit ltfcii2ic ibSK© 
IhISSo 40 
[ It*^ 4 ] ^ - ;U© nJ^gtaSTft^ . ±iB^ 

^-ji'CcM-r^4'rBiff-^©M^{^f{©H^<!: L-ciM};^M 
s^n^ffjjcii 1 *iP,3©Ls-rnA^-JitciBis©s5i|5] 

[ H*^ 5 : ±iB^^®tixg i , ilBDj^-CJ^Cl^SK 
Si^ ilBX'i' ■;;5^i*5MOS h v>>=X^?©FU'<'> 

/v-x>'^■x^cJ;-3rff5^$n, c© h-7>i>;^i'©y 
il8l^iUTfiJtai$nstf*:91 j5^64©L^m*^-]ltc 50 
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2 

iBtg©as[is§„ 

-A?:{i^Tl>-2>if3i<5 1 5 ©C^rn*>— ^iClBtg 
©il5i[ElS§o 

[ 7 ] i[5]3§;5^a:^ijg,^ $ n m©^ < 7 7 

©tH;'3T«$-»^. c©a^-C{iii>^c< i4>mi*Sctf>' 

^ 2 ©aEff hu. xfi^ms ct j>'s®ff 

1 v;U5^7'bd?lffcJ;£>'m2 v;U9^7'Ui7lJ-©A;^(cEP 
ft]$n. lllfc<£C>'ll24'rafl^7&^C©v;V5^7'Ui7-9- 

A^e)a:^j$n?)iS^:s 1 6©tJ-rn7i^— ^tcfa®© 

[0 0 0 1] 

^©an*5aii^^©Mi!(<bL.-cigs-5j#i-c*5nr 
^si5]3§tcM-r^4>©-c*s„ c©as#^«^s© 

[0 0 0 2 ] 

l^hfii>, C©ii^, 2o©{i-^©^-fel-:5«SjSllSS 
©A:^^cfiif^5n^„ ii5i!plg§©3in©liM«cn6 2 

o©^s{t-^rBi©ffi«-r '< * etB©-rn©siJStc j; -o -c 

[0 0 0 3 ] {4til^»|J^-■7■^iC©Jl-&T:^Pi^$/ctt 

ms.ma)m-^kt. c©7^i^^ju-^wsi»±©«6ot© 
[0 004 ] ri^^;u$«j®?n/ca®[as§©mi ccsoe 
-3fM©^>©©i£^-r'5>cij:)^e>^j:^o ^^©y-h^ 

C©->Xf-A«:^?X-5-- KggS-r-5S*:y- h© 

[0 0 0 5 ] sij©^6n-rt,>.5:/3ffits, ffi^n«l/+1'>'^• 

©B#S^tCctoT@s$n-5.. ±r©»*isi?[|§*5|5] D 
ff e.n-san«c©ii-^istR3nfc 

s©^ffis>&f*s/cs?)tc. g:SLfc^ffi^^tcan;& 
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[0 00 6] m7L\S.mMM^t^, "circuit verrouine 
en phase et multiplieur de frequence en resultant" 

^fai ©/c fcfc ct o*^it±c^> « 6 ^ t (r)wm^±» ^-r I ^ 

[0 00 7 ] 

®e<) b X ^ > X ^ iaiK-cffiiiE^ -5 ajiniss^ ^ 

[0 00 8] "Circuit a retard variable" (oj^jljl 
UlSg) <tS$nfc> 7 5>XS^|^||2,690,022#T 

[0 00 9 ] C©raStCft;;t-C> "Procede et disposit 
if de reqlage de retard a plusieurs gammes" (S^S! 

[0010] 

[Bgi^m-r^fc«)©^S] wj©i5i3§©@w«« 

mSgfc^Sc c©tti;^ff-^«a5i^^©Mi!(<!:UTISM 

mi^t. mi^M^t^m^x^^i,. ±[is§«A;^ip]s§© 
Hi;^)*^^^. p^©rBi(c@g§n/c-^©iijiAi*^2 

[0011 ] cne.4'rB^ff-^«*s^iEisg©2-^©A;^«: 

^^ff-^©a<^#i^ {iig^lelSSOA;^^:^^:^ S#ft-^ 
[0012] $£-^[51S§JCj;-prt[l:^3n5ig^M^»g 
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ff^iaisg©A;^tcEptin§ mmmmmmn^^^t 

[0013] Lfc*s-oT> A;'3ff-^cc>Ptt-^.tB;':fl#© 
w^^ciin»is^{t-^©u'<;ujcfs#T^>o ^-^m^o 
J; o')ft/h©fJiilii ii jiji^^^^ 6 J^Ai L r t, ^ -5 © *5 

[0014] m^^Mi. *s^[5iag'v©s^>»s^[5is§s 
10 Mm^mm^^j:'^x^fSL^tt. m'^^^tfcim^ 

tcitmummm.'^m'ox^it-rimrB^tmmstii, 
[0015] M^nrB^j:K)miK mm^nfc-moMM 

MMm^9m<Dmm^ bxT-mm^^±<mfctj:i.^c 
i^suf scir^So mu^^(Dmmx$)^Mm(D 
mt^m^mm u x^^m(Dmm±(Dmmmm'<cm 
20 or^jtrtsi^Ki. -s©iis^wr.s^^[5]iS*j 

ctD^'/S/ctiiHSStt. C©-S©ilJiAi®^B$rBl©^ 
^JK: 6 J: ^ (c^T -5 C i * 6 „ 

[0016] ±aiC)7 ■5>XH1#ftll2,690,022#K:ia 

ig©(iS§Kfca^T. iiti©lEH©i|ig©Si;;»c'S:SStf •&© 

@S$nfcii5i<!:jg^B#Faii*';>i'-r^c©$fj^ 
■ccfes. n^tc. an©ffiffl»@S3n/ca5i[i]s§tcj; 

t. S^B#Rg©4i^(c^tt,^-^©5i5i*SaT-5^f^ 

30 ;b^^tc>!^T5tfJ;tim#©atx©^Mt4*^iET^4>© 
c©Rgffl?:^9i-r^/ca5!>tc. ±13^^1*^2,689, 

339^W±|5ISg;S:^MUri^?.. ca:>mMXl,t-m<DiJ 
(DtiT.-^- KS^3nAiaii|5IS§©tB::^i«v;U?-7'U^' 

-9-ccg,^$nrci-2>, c©v;l/?•:7•^ir-^^^^^ M#©rH^ 
(cii^§n/c-s©as^ (M^diiHj^fc) mbK-oit 

^rsm^tbxmiRtimicm<^^^tii>. c©ia^, c 

©©HA^^^b-r^i. i$^fifl<]^cgHJJ:J:.saJi©+> 
40 7"^?cti^iiMtt3&5ti^§t^^„ ^ii,^1435i:g©t|^. 

•*f--t^mm^^\xim^micw-'iS-r^mM^^-:>mc-r 

^mri>ct(^j:r>xm^L. mmc. ±um'kwm-r 
^cti)^x^i>. 

[0017] 

X. a5i^^©M^t uTii^^#fer$>sati*wr.s 
mMm^mm-h'Mum^x$,',x ■. 

50 -siHss-c^-p-c. mliaJ::/m2(D^rilm^(Dm^cm 
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-item 1 isj:um 2 cD^rm^t^2-o<DXMcwm^^ 

V-Ot. 10 

-±ia® 1 fccfc o*^ 2 ©cf^raff -^tc J; ^ r -en^nsij® 

oT, 132 CCigia2-P®^>^^"JU©^^-f >'\-i^i7©5t^ 
• St^K:7XXWtCtF-^-r Bf^rncl^tglnSKlJ: r>XU 20 
two, ±ie^^i^^-;i'©SS(«lEl?S*Jj:0'^^[5|S§©± 

[0018] *^BJ©^^tt3e>tC. CMOSe?^i%^ 

[0019] 30 

^-'XlHllfSD 1 ^Mx-Tl^-So [HlSSD 1 »A;^ff-^e 0 
^St^rta;^)^ct5t,>T^ i^Jrc^'HZ ct^ralft^m OfcJ: 
Dfm l>&ffi;':3-r^.„ 

[0 02 0] ft-^mOtJj:y>'m 1 li'&47/B,©F^{CiIS? 
n/c— ^©jlJiTAi^)^^ ff#mOfcJ:C>'m Ui-en-e 
nS^[g]SgC©A:^XfcJ:0*YKE(]tin2n, C©!^^© 

CD^^U, $iJtPA:^CD«C©ll?§Ctcj:-5r|liS$ 40 
n^.,^^©m^!^M!j*^-r3V> KK5r^W?,, C©3 
v> KK«ilS^^CN©MS!c-C*5. 
[0 0 2 1 ] ^^fi-^FK(«J|513§F©AtlCCErifln? 
n. c©g?f$l5i3§F»ffi;^i{i-^SK^tii;':j-rs. «T© 

0*^P) 1 ) ■C^)l><!:iS^tSC<l:tC-r€.. Ucii^-yX. 

i5is§c{j g K35>6 F K?:ff 'S©ocs-r-5>B$rBi^>rt-r-ss 

50 
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[5il] &K = KxmO+ (1-K) xml 

[0 02 2] fi-^ e 0 «^ 1 v-N- 7 T ^-t y T 1 ©A::'3 

r^>S)S[Hi?§©A;'3EccEnJn$^i?>o a^ofcffsi/i^ 

^^TiJ, 3fi©|nl— ©>'^'•:;77^•tUT 1 . T2*5 
j;D''T3*WiJg^3nT(,^.2,„ cn^tiSS^fifc- 
^©a^l^rft-^e 0 <<Ciy^}rMcmK-t^fcmcm^>h 
n^o -S©a52{i:^TT(C^L.<, ft^eOiiT. 2 
T> 3T^©iin^4D3-B--5.©*WSLt^ 
c©ilii«Si^(c+ai§ii^c<!:*5r*€>. m-^r UJ 

M'-;,77y^ "JT l©tB:/3iC, ft^r 2li-'N'-:'7 7^'t 
y T 2©tti;'3iC. M-^ r 3 {tJ< 7 7 U T 3 ©tli;tl 

K^-tfens. HI ©^N'-:;->'7^-t'j©A;'3{iiii©v 

7' u -y-M U X 0 © 2 o©A:^© -5 ^ © 1 OfCg^ 

3nrii-5. v-N' :? 7 y T 2 ©tii:/j«c©vjb9^7* 
ui'^fMUX0©ffe:^©A:^tcgM§nTi,^5„ '^-jv 

r^-t'jT l*>J;D>'T3ttm2vjl/5^7'U^t>-MUX 1 
©2o©A;'3R:ifSI3tiTl^-S„ v;U?7'Ui'lJ-MUX 
Ofccto'MUX 1 ©m;ti«^^[5iS§c©A;':^cSi^$ 
n, iin©tiF5*nf*Dn.5„ ig^[5i8g©tii;bfi-^f k« 

^miHlSS F A;^7 $ *i ^. . .^^[HlSgW 2 o©* ^ - ;v 

uo*5j:o'u 1 r^fissn-ci^^o mf^\mn&otm 

^T 1 i©rBl ^^■tc\tm^r Ziil-^r l i©ra. Sfc 
«fi#r 2 im-^r 3 <b©ra-ef#€)Ci*5t?^l>. Ctl 
e.3o©ffl^^to-B:«. -en^tl©ft^FBltC^L-l^— s 

©anT^wr-sffl*^*D-if©^?»-r*-5o cne>3-o© 

ia^-^*:>iiff-^*IS^[ElS§©A;^jCCjJ|fiT ^ C t (C J; 

r. -£©ffiH©iin*sff6n-2>ci«Ri3!)ir*s„ e 

0 tm^ r 3 <b©ffl;?*^^fc-tJ-»^^I5I^©A;'3CcEn 

[0 02 3 ] C©J;5fC0-C. ai^©lEH©Sn?:^^^? 
KIBTSC t*sr&^, Ctie>©«EH©liS». 0*>6 

TCD^mx^^amn^m^i-^^fcmm i ©a.^^ 

t>-lfeO r l*ffll\ T*^6T2©|iHt?^^©iin?: 
^i?-tf^/cfetcm2©ffli5>^to-t*r 1 r 2^ffll\ 2 
T 6 3 T ©ffifflr pr^©iin * 16^ 3 -tf ^ /ces?) tell 3 
©ffl^^^:)1i-r 2 r 3 ^fflt,\ i^^JCL-r. ^"T-S^^ 
7 7 7 ^ -t 'J ©^i3 J; If -7)1 9=- 7' u i7 1?-©§H-C^S -S 

A^. cne>*5$^Bj©ii5i[i]s§0an©Kiw^ciBH©^ 

f+Ctotal dynamic ranqe)^iS^LTt>-2)„ 
[0 0 24] 02A^e.09tCn^-rfli^€:fflt,sT0 1©[5I 

?§©s!jf'p^iJiBj-r^„ cnF>©ft®w. T^tost^B^rai 
T' xhi>-'^<mmmti>^mj:muT) i ^^au 
ran©iSH'&i:Sit»DS -fi-^ c i^tT^D/jA^o /css 

0 tm^m 1 i©r^©@s$n/c-^©®nT<tSi^B# 

FbT t in i hblJ? h X « *S^{t-^ F K *j J; J>'Hi;^ft-^ s K 
©14K?rijiH^-rSo S^BtrBUmti, *S^|51S§*sm^ F 
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K © ffl K *5 0 $ /c 1 O i ^ «/J Nffl*! 6 fgftl T ffl 

[0 02 5] T/iin m/2*^6 t mrfeSja-^;2:gI2 *5 

[HlSg C © A;^ X feci; Y Epjn a n/cfi-^ m 0 *J cfc O'm 
l^^LTt^S. ff#mO«^Jim#r*Sfc«?). ^1 

i ( h U- > i^i -:^) ttil^i-T C tji^^ii. 6 

raftiT. 2T. ST^itbl^UrSt,^. ajift-^mlfJ 
mOi^L'l^ff^ib-tS^Snri^.S*^. iJgSD HCJ; 

■So -ISK:, g^fiis 1 «ft-^mO©g/hu^jUi«:;*:U 20 
•^;i/i©¥i^u-<;i'tc^f£;-r-So c ntt{t-^m l Kiot^ 

cniD©M-^ni0*Jct:O'm 1 tt^^n/cff^i ttS^C 

smrHiifi-^m 1 A^'giffliciiT6isr^t©rai©B#rBi m 

[0 02 6] 02 (b) <D^^ x:yifm\tm^%WK(D 

©^^u-^jutt^^cm^n^o cn«fti^F 1 (k- 

1) -CUi = t mA^e., ftfe©fti^r»t = t m+Tfm 
p>nSo ^^•;^;^©a5>ffi«l.^A^^^S»^-C'^)^e<)Cc 

F K S 2 1 1:1:15 3 n> Mffl S 2 ttfi# F K ©S/h 
U-^Jl'<»:*;^lx'<;U<b©¥i^U-<;l.fc$)4©*W* b 

[0 02 7] fi^F 1 »K*5 1 . -r^cto-^M-^m 1 (cEP 40 

jn$ti/c*i?»^e^^*5-fe'Dra)6Ji-^tc>Ftf5-r5, ■ft^F 
j^-^-i^) »ft-^mo*was 1 tcBt-sm«:m-r-5. 
/an msr^ccitjinu. 'mL(ommtT -y ymw 

onction aff1ne)TS)'5o 

[0 02 8] ft #F 0 «ft#m 0 (CEnflD^n/ca;?).^^ 
@Pg©JS^WJ^©»^^MfeK:MOT». $S^ft-^«fli^ 50 
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FK lfeJ;ytFK2 0CJ:or^$n.2.?f^?:W-r-5o 
ff^?:^-rft^tSC©it^3o©^;/iSgp^Pa 1 , P 
a 2 . P a 3 ^mth. gP^P a 1 (J. ff-^m 1 A^K^S 

s 1 (ca-rs$T'©B#rBi{c>FtfS-r'So m^F r i ijc© 

li^fi^m0K:^=tL't:©;ffIEl:bF!|-r-2>o Fk i ^afft 
;^©gP^}Pa3«. fi-^F l*5|Sfa^cS-r •!><!: tK?^^ 
^BSralCc^pSTSo ft-^F k i «C©Jl-^ft^m 1 tcSt 
Lr©.J?fiEl:t^^-rSo gP^P a 2 tt, ff-^m 1 timm^C 

m{^xi}^h\m¥ I A;sMaJc^T6S-c©B#PBi{C)^fS-r 
^. m-^F 1 ijj:i>'F ott^n-^nmr^ 1 1 *jj:t>' t o 

r-igffis 2fCiiO, — 7^, ft^FK i »^P^0 i rc© 

g^fficcii-rs. 1 1 i 1 0 i©rBi©M«3inTcc^L/ 
i,^ c/cj&i^T, A;'3(i-^(c^T^,s^ff-^©'en^n 
©ft/^i5J;o'SA©il52tt, ^n-ent i^^et o©na 

t 1 +T©®H©ffi0*Wr-SCitC^c^„ 
[0 02 9 1 ^2 ( c ) ©i?-r 5 >i^S«. 02 (b) 
©^? 5 > i''S{c^K$ n/c 3 -:)©j#^©-e.n-?'t^{cfc^:}• 
€)^?i5[H]{^§F©aJ;^l^i-^^«t^rl^€>, -^tjif^%. 
s 1 *5j;o's 0 tt-en^npra 1 1 isxu t o r i o© 
x.:,i;;|::g-r^.. §TS©<^^KtcMbT«. tli:^fi-^s 
K«{i#s 1 k:*turfiiTK©^9-/ci:ta5ianfci-;'i;' 

?:Wr-5CiK:i^d:«3> C©i©^. ffiTKCiOA^e.T©® 

[0 03 0] m^UOiPhmiomK l©ffiH©KiCM 
Lr> TKttT*^6 t m/2©i5ffl-CIE5Ktt^"e^{fr 
€)Ci*^Lrii€>o C©mi ©fflK 1 Wt mtcHbl,* 

anei— gc-r-sm i ©^^t![b-c©i -Ktc^Ftjs-r-s. 
o^6K i©iBffl©Ktciigbr. ff6n;fcffi9ijan© 

^^r^O. lll^(Cfl,^FK©gI5:5>Pa3i7k¥gR55-i 

©fffl-ci'i^snsiia 2©^?2tc':)nT^^k-r-So cn 

«{^^«, fti^g|5^Pa3^#tfit^©S>&?i3±L, K 
1 An - tm/2T(C^0t^il,i^ft#^Lr#aiCtiE 

[0 03 1 ] |5l1i(C, K2iJ^ib\(D^m(DKicmi>X. 
ff 6n/cffl0ttan©!t#14-C$>i3. fl^FK©g|555-Pa 

1 <!:7K¥Si5^i©PBi-ci[js$n€.ftQ: 1 ©^^jtconr 

mi-ti>. K 1 ©ft^il^DT^ar, K2 = tm/'2T 
^Ite-r-SCiA^r ^-5, KliK2i©Pa-C. ffi,=gF 
K©g|5^P a 2 »F 1 fccfcO'F 0 ^^(C 

c n tt 2 -^©^tf mMcommj^-^cD^^xh o . c © 
ii^«F ofccto'F 1 ^mtmu^Mi^xi^h. Ltct^ 

■o-C. K 1 A^6K2©IeH©K(cMLT, an©ffl0tt 

[0 03 2 ] 04*iJ;O'@5«TAn mr*^J«^=&^ 
bTl^^>o C©1«^> ±ie©ffiK lfcJ;i:>*K2(i^L 
<, K©Mg[-C*^anTK©ili^a5Wi<^j:o-Ct,i 
-So K*J^^t?*S<!:{5SL/cii^, aiiKiJ^TK' 

[0 03 3 ] 0 6iJj;O'@7«TAn mJ:<9^#l^JS^ 
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■^it , m-^ f K CD C ©7ic¥a5^»3lSWfil S 2 © 

t,io jinij@6 (c) (D^^ z>ifm(Dmmz<Dii'ct^ 

[0 0 34] 0 8fcJ;O'0 9ttT/Onm/2cfc'3/h§l,^ 
W^^^LTt^-S, C©iS^. ^fflS2(C»fi^fK' 10 

[0 03 5 ] L/fc*^oT, 3in0A5g^^|^K©M^i 
LT<!:"©cl:^(C^^fr ^tiC±ME(D^'>iC^mL 
tcm^nrS t mfeJ:^*@S3n/c-S©ili£T{c:fi!<#L 

s K©s/h©snt 1 ?:S«T-s„ ^^tmuom-^ 

*»9itSfc5!)(c. «i[©itmmu;rcasiai!§*fii^ 20 

■rt,^^>, {f-^©S^e 0 r 1. r 1 r 2feJ;0*r 2 r 3 
©F^ tCi?SE-r ■S din^cM Urtt, t m <t O l^fflT ^ 

[0 03 6] ±iB©:9-WcJ;-,-C. m]Simt6 ^ZJ^m^M 

^©M^r*?>anTK©^T©:Fa^tt^p;5±-r€./c 

fc^c. T{i»Sb<{itmj:i3/h$<^i:t:fntfnc6^: 30 
l^. |g2^C. T^n m/'2Ji(Ti<:^c.5i. iinTK©,^ 

Sl^iLT©tmtcMLr«. T*nm/2r^fe•2>^^ 

[0 03 7 ] nyc-^©asT«iin©^^H 

€:^ST€.45©r-$)S„ Lfcf}'i-y-C, ^^©®fflr«. 
t m = 2 T jllRT ^ C i tc J: o r U X ;J<> X ^ 

>Ft-r ^an©i^^tt t ©rBi©si^©*s^-c ^„ 

[0 03 8 ] 01 O*3^O'01 USCMOSS^'&fiJffl 

u/c. iS^[ag§c©S!t^w^WKH-r^4>©t?^So 
5-e©tfB§0-r*-s„ ai o©i5iss{*3-t>^-i'>L© 

m ©^m ■ J5f ^ - ;u U 0 J; O'SI 2 ©5€m • St 
m^i^^-;i/U 1 ^<i^rtiS. :3^:>-5 -^'>Ltt=^^■^' 
''^•>'^C Hc^fe^$nrt^-S. + ■^'>'^•^^:S^C Itt^ e>«: 50 
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lE^nSo ,=i-=&>7 Y >©ii{4»M^fi^©a'JSis*i 

^*i;^-;UU0, U 1 W^misISSPCt, Sfem 
[HlS§DCi*{ix.-CU-S. ^^S[5]SgPC»> 
JUUOffltCDMffiJnURO"?:, ^ri^^ -JUU 1 ffltC dJ 
^ffiKHR 1 SetCUOfflCCX^' -^-g^po 

IsISSDCtt. ^i^*-;UUOfflKpI^g!nllRO;&. ^ 
iP^-;UU lfflJc:5J^igtAf|R 1 $e>tcUOffl 
tCX-f •:/?-N0^, U IffliCX-^" i/^N 1 ?:ax.-ri=' 

d d *JctO>'S!j^[5I8§ffl©V s s iWFaTr, ^ic 

mi^'^t>$tifcimm(omm^pm-ri>. :i=--j hug 

fcctL^'U 1 ©X ^(iff #m 0 *5 J; O'm 1 . a£D>'{c^ 
©taS{i#mO *fcj:0'm 1 *fcJ;-5r^n^4T.$lJ®$ti 

[0 03 9 ] BI^SiaSR 0 . R 0 *{Ja^{^K{CS 

©igfixHR 1 . R 1 *« 1 - K«;SJ:l:«?!|-r-5<il*B[XSct 

^tc$ijtai$nrc^?). ^-f >L©m{4«ie^fi-^f K© 

[ 0 0 4 0 ] 0 1 0©|nIS§©Wlf'f?rUiB^-r-2>/cAK:. ^ 
-l'>La?7]^^&Vd d-e^tH^n. {i-^m0fc-J:O'm 
l©^?]W!<SK-fe'ar^)-5.i<SS-r€.C<!:{C-r-S<. x-r-v 
9^P0*>cfcO'P l«C©)l^Hi;Tfc»3, — NOfc 
J;0*N 15i^t,>Tl^-5„ M-^e 0*5T^r--^ T'iCJ^c^ 

i. X-C-^-^^NOWfrlDi^jn^ X-/-;;?PO{iPa<o Isl 

ggtJ c ©18^^ -O L ©+ -f ^Ki^ ^ J: o rSl^ 3 n/c 
B#S^ t . igtrtH R 0 J; O'R 1 L /c© i 

i^Dffl©igtn:i^wrs. ROiij;o*R 1 *tt-en-en 

JteiLTU^. 7'l'>L(iC©ia^filVd d*^6fii ( 1 

-K) yddtr, c©B#^i^-cgcii3n^. c©S(m 
»c:©J;^tcbr. ff-^m l*iT5'-r-<:/tc/j:SB$,c^,^ 

^Pl\m<, ^-l'>L«C:©Ji^±IB<i:|H]DB$S^T 

-^■i/fC^cSd:. '^5^P0«I3D-CX^' •;;^N0«|| 

©SSS^S^-rSo m 1 A^^^^^':^^'r^ ■/tcAjr^i. 

[ 0 0 4 1 ] El 1 Hia 1 0©lHl?§tC>PtC&-rSi¥fffl^cC 

Mos^ss^a^^L/Ti,^^. mi i«7v>;^i!^itii 

2 , 690 , 022-^ IBIS© MZiCW?, SSiaJSPCtictD"' 

&^iHig§Dc«> -?-n-enp?- + ^ou4scfco*N^+4--'u 

©MOS h7>i;^;^d?tcJ:oT^fiS;$nTt,^S, pj^g 

KSRO R 1 Htm^kO k i i 

^©tSfflft^kO* k i "itcjior^^ti 
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-S «3i±<Z)+ 1- V ^• ^? > X « ^ > L CC g 
[ 0 0 4 2 ] llSS(D^ft±, gmiUriD-S^+^'tv' 

■5M0Sh^>i^X^?(i, ©}fiin*5$IJ®{i-^ k 10 
0. . . . , ki, kO* k i "CDII^^Ct&D 

T 2 ©^^r^^bT ^ J: ^ ^j:;^* 3 ic-r ^> c ijli^r^ 
-5.0 01 1 BA;^fc:e 0?:S:W^cfc^g^3n. ff-^m 
Oi5j;o'iii 1 ^aj:'j-rSjlJi[iI3§D l ^Ba^j^brt,^ 

[0 04 3 ] mOAn T^^xt^. «3lUrti?>®ttS 
^?Cl»ftm5nS„ mOA50-C*-Si#. ^fflUTL^ 

[0 04 4] •ti^jL-;UU0O=iv> K*5^^{t$n^ 
-TJ^t^D-fe^TOk i©ffi*nT**0. mO>&^Of& 

k i ^rO^c-T'SC.h^i-Ct^. k i ©ffii. ^"T'^irii 
Kk i *S0Tfe-Si#, Sefe«*i^:i-;UU HCL*^^ 

n-r, c ©j©-&iin«+ + c 1 ©^mtc^t bra 
[0 04 5 ] =^^j^iy^^mmr^^mt±.ii(Dn^o 

Ll^ C©cfc'5C;:L'-C> ft^mO*5ctO'm 1 ©tz-fe±Ai 
CI (OTi^'p, i--©^^b) isJ:^C(DiL%Tt^'0 {Iti^h 

o^©^{b) ©/ci6©sn*ff-sci*iT#-2.. iin© 
■r€)'i;>s*«*.s. l/cas-pt. sr. ^^tcvddjcjt 40 

tS[l OOMHzCcMf&TSSn s ©lS^-^;U^Wr^>'-»' 
-lU:^ e 0 ?rfflli-5 C i CC J: oT. CC.-^&iJFniaTiJ^ci^. 
[0 04 6 ] =?^^'>'^•i/^^C l©m{a«> y-KLT'KiJ 

-SCi^Sf^. ft#SK©a{iT-*-?)„ c:©«{4Aigff$ 

[HlS§F©lifiiK:ig-rSi*tC©^, -g-^SKti^O^t? 
•So @ 1 1 ©Sffi7:)^6> ft-^mO tm 1 i©rB^©jin^ 
j;-3T©^^s$n-siin©ffiH:^)n#6n^o cc-c> 

^0li'5^)Wr-7;l/5^yui'1?-?rWT-5@ l©-> 50 
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;^f-A*SJ|^5nTl^-S„ C©:^fttt012tJ 
ct O'0 1 3 U TiFiBg $ n J; ^ tc-iJ>-r U J^j: 
^)©Tli^jt^ C©:/^Stt^|5:^BgT'»S 1. 4fcJ:e>'H 1 
5 -Cn^-rniSSw: i -3 T Bfca 3 nr 0 =1 -5) , 
[0 04 7 ] 01 2ttiai l©[5]SS©A:^E<!:W;tlS<i: 

©rBi©an ^ r i> m\wm<Dm^ t u o fcft^ 

L/T -So 5 o©^#tt ftifS±tcm ^ C i Ti^r- 1 
•So .■=SAtt*/jN©an. LfcA^oTM^HSg^CA^©*^ 
ft^e Ofc<J;?>'r 1 -e*D. 1 0 O^O^i^S^^-^ti^^- 
^UU 0 ^rSiEn^SH^tCi^tBLr l^^So *B«. ft-^eO 

fcctc/r 1 d^fe^iasgccAO, -^1 0 oyocym.Wfi^iy ^ 
-juu 1 ^?j^Ln.ssA©3sntc>FifBLri^5, aa^6b 
--©ErH^^iGHP 1 i<&^idc or 1^-5,0 ^AT'^^an 

*5.';SB©jm<J:07t^t,^<i:t. v;Uf-7"u^7-y-MUX0 

©^^^^ogt).^, c(Dm-^, m2(DMti0m.wp 1 2 

tca'r.SCiA5-e*.2>o C©II2©^HP 1 2tt,-^,Ct? 

0 . 10 0 %©ll»iE3t)5-t>? ^ -jUU 0 ^iiinn^St^.^ 
r^^Sr 1 ir 2i©ra©ft^©iin(cS=t)S:v-r^So 

as Ll^Sc^-t- F©*iJ,^,JCcI;-^T. 01 IfcJ: 
O'01 5©[5I^©>!t?i!Ftt^#^. (MU 
XO) (D^i^^^x.i>C tt^X-i ^Xt,»r> -r;!/?^ 
y'l'i'VMVXltim*)mt)^9ictj:K), m^T 1»M 

3fCf<c*3S,o C:©=t^{CL-ca5Ifli^©ll3©$BH 

itti 0 o%©^S£*s^^^-ji'U 1 <&8Sn^2>tt^r*.s 

r 2 i r 3 i©rH^©ftA©antC>[*EeL/Tt,iSo jlJift 

^©^i©iEHK:{ig-r^*Htcotir#^-r^<!:. c 

©.^.HrtJ. 0%©aeS355-ti^^-Jl'UO?:aiEn. 
1 0%©«S£*5€:t/i-JUU 1 ^ijKnri,i^5it,i^-5o 
[0 04 8 ] C©ffiiS«a^(Cii'*-:.-Ct^ 

So HRKfcff 6n.s©». El 3{c^s-rft^r*>^o c 

;l.=3v> K©MiJTS)^&il5ifti^©^N^Mtt*5^a-rS 

«*.5|gH©*tt©,'^.^^nL, .-^.X' «;^©®ffl©a:l!7] 
©."^.^r^fM^^iT^So C©2o©.ifiXfc<f;0'X' ©{4 

c^o c©a©5ggittii?3S';-i7. mtj^^ibAtt^comm 

©SaA*/c«+■^'.'^•->^C 1 JC:^bn:f.5miw^flJ©rp^gS 

J: o T iFiBJ-r 5 C d: t ^ o 
[ 0 0 4 9 ] 0 1 44ocl:C>'@ 1 5 it:$imm('Cj:hCOm 
II©)l$i^m=&^nL-C(,^€.o 0 1 4«0 1 0©[HlSS«:>!=fj£. 
Uri>^. 01 4BifS^[5]SSC^1f^LTI,^S2-:)©-t 

i/^-;uu oiJcfco^u 1 ^^urL^?.o 4o©-pr^-r-^t 

l^ffiSiSROf. ROf*. Rlf. Rlf»*icn^tc 

iajrasnrti^Se cn6.©ig5i[ii»-en-enR0. ro 
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[0 05 0] HI 5(iai i©iis§^ssaxo±ifrc^ 

v;l/5^7'Ui7-y-MUX0fcJ:O'MUX 1 . 
yyr^'tVTl. T2fcctJ>'T3A5S5£|5]g§D 1^^ 

;i'UO:tej;j>'U l(7>^n^niC)^UT. ^?iJKi!U/cT 

-A*5iijjn$nTt,i-2), cne)©T-A«^n-eti, 2 
':>(DmnmM.btc P f- ^•^ ;u h 7 >i>x J:e>- 2 

P0 2> U lfflCDP5^ + :tOl'h7>2;^X^?P 1 
P12«. a 1 1 tc^gn;fc[5JS§©U 0*3J:(1>'U 1 
^[5]Sg©K#© P5^1'^wUh^>i^Xiri PJ^i^taS ^ 

IfcJ^O'NO 2> U lffl©Nf-i'4'^-'l' h^>i^X:S?N 1 20 
1 fcJ:0'N 1 2 U OfccfcO'U 1 ©St^HSgtCfcliT 

5 >s;>;5^ 5? p 0 1 . N 0 1 . p 1 1 fectcxN 1 1 itiiim 

2. N0 2> P 1 2teJ;0'N 1 2tt^tcJ&m3n-S : ii 
JI]SnfcN9^1';^;^ h-7>i^XifN0 2isj:Z/N 1 21J 

msvd dtc^M^n. iijjn5nfcP5^+^oi'h^>t^ 

7.^P0 2teJ;i>'P 1 2}jmfiV s s K.mm^tixi.^ 

u/cd^-cr, iitti©T-A«^iSc«^iLr^iib-ri^?). 
cn«vji'5':7'ui'-y-©^D#^B#tcM,6n€) V -i'is 

:x-;PU 0 fccfcO'U 1 CCfcl:f i,mirL©i2^»to-r75HC^ 

Msn^. cnwfi, 1 0 09^ ©^9^753— :)^©^>^^- 

JKCjSti^ 0 %©1l?iiE*5ffi:^{ctJpLnS C t ^i-2>„ 

[0 05 1] mMm-cu. ^^iy=^-Mt—mc. 

> K K *J J: K *fc J; o r tiJ^Sl $ n -S 3 o© h > t> X 
i'^ffix.-Ct^S, -^{iVd d*/cav s s tc^tcit^? 40 

f-7>i^;^^tJ:b'^'r/h$<. fi:A:9 0%©«ijK75i^>^ 
:j.-;uuo Sfctju 1 ?:3io-c?)iEn4c t*sr*^. c 
n«S(c|gm3n€) H'7>i^;^d7a{tk©h7>':^xd7© 

[0 0 5 2 } %\](D-&mj.iL-mmxu, o , k i 

^(Cj;-,TtlJtai?n/c h^>i^X^?Ji-jlS (1 , 2. 

m^tifc H 7>t^xi?©y- hiti(j±fB©y- hitii©* 

/Mi©^:^-C^)Sc 7*©|sI-7-AAi???t-rSglJ©ll 50 
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-A©y- hiiiittf(k©T-A©y- hi|ii©^^t?^>-5). 

[00531S16 (a)~(e)«l^l ©®fflr'f5]*5 

©|5iHJ-ctt. 0 1 5©[H]S§^5i^fC#M-rS. 0 1 6 
( a ) 1 6 ( b ) {ifi-^m 0 45j;0'Bfra1T/dW 

[0 05 4] ^-C©{^^k i«l-C*-Si{gSbct^„ 

cn«K= 1 -c:S/h©jin*n uc^Li^Jt-^cc^Ftjcg-r 

S (02 (b), 04 (b). 06 (b). 08 (b) 
= Ss^ Wcb-S|EH©^i^*fC*5'3. ^j^WiiC, 
S/^©a tl ?r WT ^ ft -^^IrSt^f 6 ^ ^ - JL- ^ffi -o T ijiS 

n-5„ o*>p>T©fi)irBirtt. %^K^cX'^xmm$tL 

i>m 1 5©^r©P?--i'*;uh^>s^:^^?»jiffiur4o 

«D> +^'>'^*^^^S^C 1 ©^^CC^-^L/Tt^-Z>„ Lj&^L, m 

i*sir*.2>/-ca?>. 0 1 5©N5^ + ^;u f-^>i;'j^i?N 
1 2 ttci ©fiic^tcSF-^-r.So cnw:$^B§©ii*nLfc 
h7>>^;^i?*si??5ELAj:iiii^tc©^^ec-2>„ L/cj!)^-^ 
X. ±iB©iifflS2«;«iinri(ja-r-5ci(c^c-5o c 
nasi 6(c) X'mm^ni>. ft^co*5<to'c i a 

fcj;o*t itt-eti-en. *i%Bj©55f^©ftffatcfci^T, 
m-^s k36siiffis 2 {ca-r-5©tcsT-sB$ra(i:>iftfc>-r 

€>„ u/c75s-or> c©ffiH©i!S,^,-e{i. tiJ:D:;^^c^ 
ant i 75s#aTS„ 01 e (c ) m 13530 Jc^ 

Cti}^t>t^i>. cntt. P 1 1 A5C©li^C l©3tllic 

#»n L ri, ^ s i t ^ -5 c i TijiBj -r c i *5-c # -s „ 

[0 05 5 ] CC-e, ^rofflk i «0t?*-5<!:iS^L/ 
J:^o cnttK = OrSy^:©Sn;^n OtC^L/l^iS^fC 
S^X5fS (02 (b) . 04 (b) . 06 (b) . 08 

(b) ^#ffS) o S^»C©jS^*^|EH©i^.^.K:ii 

So mijK»i(c, ^;^©an^wrs<i-^?:sc:fs^-^ 
z..-)iimr>xmti^. otf>p>T(Dmrsxi,t. -te^^- 

;i/U oocHLTfj. h-5'>i;^;^^?P0 i©;?^*^:^^^^^^ 
1 ©^mfctr^-r^sAi. m 1 *n -e^s/cto, -ti^ 

^-;i/U 1 ©^•r©N5^+:^;i' h ^>J^x^f 

i©amK:W?iJK:fl&<o bfc*s-7-c. +-f^^•^^^^i 

^i>ju-;nj 1 ©±r©P^ + ^^;i' h ate/ 
«:P0 use l©^mfcSrJ^Lri,»S„ '^^'^•^iy^Cl 
©3t«(JUfc*5^rPO 1 *5[5ISSl^tCl?aLTL=>!^C*^-:> 
fci^ctO Lfct^-^X, C©®ffl©$|.-^,-r{i. 

1 0 <i: 0 $ I- »an t j *5^fiE-r s „ 

[0 05 6 ] |HHi©Jii&«=t^f -'N-v^$©iS!t^tcraT-S<g 
^JS U-^;l/'\©^'fb^ciiffl-r -S C i *5-c^ -s. 

i^rn©ii^r^>> c©eH©<!^,-^.-c«> ifL-t^antt 
Sicgigs § n/c T - A < ^sa 0 I, ^ d: t ©and; 0 
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[0 0 5 7 ] LfcA^-oT, ^-SSBHTiJ, 016 (e) 
Jiffl^©.-^X-*-5>„ ."^^.a 1 kt±^(D-^.A <0 1 2 ) J; "3 

-hffiijr. .^,b 1 «,-=&B (a 1 2) <J;DTffl'Jri)-5o 

[0 0 5 8 ] ai 7 Wfgfflrt-CCD^^b^SiBJL/TCiSo 

b' cc' dd' VS>i>. :$i^mcD^mcj:-jXnhti 
— ili^.± -^.a I b 1 b' 1 c 1 c' 1 d 1 d' 1 

^a?.. *b 1 i<cm^iri>mtiiit<^.ht,cmi^-r^mtij: 

[0 05 9 ] VJU5'7"Ui'-»f (MUXOSfc«MUX 
1) *5^Dgt>Si, ffLl^tSH^^igj^-r-So 0 15© 

i5iss*ffl<-^/ciFK.^®H©ft*:a©aniia 1 i^hss?: 

> :^ -J , v;U ^^-^^ U V^m 0 /ci«^r 

^>/c©3in«i£<-ritJ]n-rs#.tc^€). iifln^n/c 20 

l^j lGH©Mt o - t j fcJ;0*lSti|Effl©Mt i - t 1 
tt0 1 3 ©<gMAB' S/cttCC cfcfJftK^^^t^, 
[0 06 0] Ufc^^oT. ft>^)Vzi-7yY\tm^Yi\ 
©fflfc i J>' ?• 7" U i7lt©^0 0 J: 0 ?aSWtC§iJ 

^ (bb' . cc' ) mcWimU(Dh^-tc\t 
c (c*>l^ S b-- «: J: -9 r c ©1f -#*iJffl]M^753,r5 b fc 

[OO61]ai7tJ$60C. f#5n/ca5lfti^©l;bl$ 30 
3 n/c T - A ?r HSSCC fel-t ^il5iB#ra©#14 

[SfflOfS^^tSiBJ] 

[0 1 ] mL<Dmri<Dmm^miri>'5immm^^fr^ 

[0 2] 01©[5IS§©ti){'P*UiB^-rS^?-Y5>:^0. 40 
[03] S 1 ©HSgcc-oc^T, an©^{l:?:S^c^:^ 

[04] 01©[51SS©ttl{'F*UiHj-rs^?'f 5>i^0, 
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[05] 0i©iiggtco(,ir. an©^^k>i:M^i:-s:^ 

5 ©$IJ^S^^©M^ i L L fc y 7 7 r- * S „ 

[06] 0i©i5]ifS©si)f'p;&uiB^-r^.^'f 5>i;^0o 
[07] 0i©[5ig§tc-otiT. mti(Dmt^mui>-:k 

[08] 0i©[5is§©iiif'f^i5iHj-rsi?'i' 5>i''0„ 
[09] 0i©[5]g§(cot>r. an©^'ft*^i^cC€>A 

t § ©tlJffl]^^©M^ i LT^j^ u 7 ^, 

[010] mi^omriomm^Mt s^^asiiiss© 

CMOS ^Sfe^d^^j^-r W0-c«> 

[011] ffiS5t©an©®BicM-r-2.nj^a5iii3S 

©. CMOSK{il:j^fflt^^.l¥$fflJd:^I^J^^i^-r«fliS0-C 
hi, 

[012] ajiB^rai =& -r 5? ;bSiriai©M^ tbrmb 
[013] M^©an®ffl^wr-s.^ag[ijj§tc*j 

[014] r ;u W©M^ i L r ©ati©ifi,^tt 
^[S]±$ti:€). 01 OK;n^-ri513§©*^BjccJ;-5,BJ^M* 

[015] r;^:5? jusijtscraiit b-c©ati©itti^tt 

?:[S]±$-lt^>, 01 HC7j^-r[iS§©*^Hj{cJ:^3fca?r 

[016] 01 li5j;O*01 5©I5Ig§*fflli-C. *S 
®H (c C:f ^ T^i^ ;1/»©M^ i U T f# 6 -5 a5iB# 
rBl©i:l:$5^m-r„ 

[017] 011 ©(Eiss^ffii^rff 6n-5a5iB$FHi 

01 5©Plf§*fflliTff6n^ffi5IB#rBli©J:l:^* 

[^?-^©iiiBJ] 

C i^^HSS 
CI + 

c D mmxt) 
CN aji^^ 

D 1 i|pl?§ 
F ^Jf^dJiES 
F K M^fi-^ 
MUXO HI ©v;^5^7•^^-9- 
MUXl mZCD-^jl^y-l^^pV 
Ul. U2 ^i/^-^b 
T 1 , T 2 , T 3 ^-iyyy^^V 

m 0 . m 1 ^mim 
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